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inhibition in MMs without altering cell survival or prolifera-
tion. These results demonstrate that Wnt signaling stabilizes
b-catenin to facilitate MET in the MM and that MAPK/ERK
signaling is also critical for this morphogenesis and further
suggest that activation of the canonical Wnt signaling
pathway (TCF) is responsible, at least in part, for cell sur-
vival and proliferation.
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We are interested in the molecular regulation of mesench-
ymal to epithelial transition (MET) using the embryonic
mouse kidney as a model system. Development of the mouse
metanephric kidney begins around embryonic day 11 (E11.0).
At this time the Wolffian duct branches to form the ureteric
bud (UB), which invades the metanephric mesenchyme (MM)
and secretes Wnt9b. Wnt9b induces the MM to undergo a
MET resulting in tubule formation. We have previously
shown Wnt9b is both necessary and sufficient for tubulogen-
esis. The mechanism through which Wnt9b elicits this
response is currently unknown. To elucidate the cellular and
molecular events downstream of Wnt9b we have performed
an affymetrix microarray screen comparing MM from wild
type and Wnt9b−/− animals at E11.5. Our results indicate that
the canonical Wnt pathway is significantly affected (p-
value=0.036 Fisher's exact test) in the Wnt9b−/− MM.
Several canonical Wnt targets and regulators of canonical
signaling are misregulated, including sFRP2, Fgf9, Fz2, Fz8,
Tcf1 and Lef1, indicating that Wnt9b may be signaling
through the canonical pathway. In support of this hypothesis,
culturing Wnt9b−/− kidneys in the presence of LiClj, which
acts by stabilizing β-catenin, is sufficient to rescue tubulogen-
esis. Our results indicate that Wnt9b signals canonically to
regulate MET during development of the metanephric kidney.
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on their final, physiologically functional form. This process is
mediated in part by the silencing of embryonic genes and the
activation of terminal, differentiation gene products. Mam-
malian kidney development is initiated when the Wolffian
duct branches and invades the overlying metanephric
mesenchyme. The newly formed epithelial bud, known as
the ureteric bud, will continue to branch ultimately
differentiating into the collecting duct system and ureter.
Here, we show that Hoxb7-Cre mediated removal of β-
catenin from the mouse Wolffian duct epithelium leads to the
premature expression of gene products normally associated
with the differentiated kidney collecting duct system includ-
ing Aquaporin-3 and the tight junction protein isoform ZO-
1α+. Mutant cells also appear to be differentially adhesive
and are extruded as intact epithelial cysts. Mutant cells do not
initiate or maintain expression of genes necessary for normal
branching morphogenesis leading to kidney aplasia and
dysplasia. These data implicate a role forβ-catenin in
maintaining cells of the Wolffian ducts and the duct derived
ureteric bud/collecting duct system in an undifferentiated or
precursor state.
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Renal vascularization is a dynamic process that requires
highly coordinated interactions between vascular cells and the
epithelial ureteric tree and nephrons. To examine the
development of the arterial tree, we labeled fetal HoxB7-
GFP kidneys with GSI-B4, a lectin that binds to endothelial
cells. The ureteric bud and its derivatives were endogenously
labeled with GFP. Three-dimensional confocal analysis of
labeled kidneys indicated that the large arterial vessels are
coordinately patterned with the developing ureteric tree
(Conduah and Hyink, submitted manuscript). The arterial
vessels do not physically contact the ureteric tree. The
coordinated patterning of the large vessels and ureteric tree
appear to be regulated by extracellular matrix tracts in
embryonic day 13 (E13) to E18 kidneys. To examine this
possibility, we examined the vasculature and ECM in mouse
415ABSTRACTS / Developmental Biology 306 (2007) 411–426kidneys using two-photon microscopy. Fibrillar collagen was
detected surrounding interlobar vascular bundles in embryonic
day 17 mouse kidneys using second harmonic generation, a
non-linear optical process. Additional studies are underway to
examine endothelial–matrix interactions in E12–E13 kidneys
using SHG and 2-photon microscopy in both fixed and living
embryos.
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Our previous studies revealed that the function of the
divergent homeodomain transcription factor Prox1 is required
to control multiple aspects of early pancreas organogenesis
(e.g., epithelial growth, branching morphogenesis, exocrine
cell differentiation and timely islet cell genesis). Using a
conditional knock-out approach recently we showed that the
loss of pancreatic Prox1 function does not compromise mouse
viability, but it severely affects the differentiation of pancreatic
exocrine and ductal cells and it gradually impairs islet cell
physiology. Consequently, these mice exhibit a massive loss
of exocrine tissue, they become glucose intolerant and
develop ductal abnormalities similar to those observed in pa-
tients with pancreatitis. In addition, Prox1 conditional knock-
out newborn pups and young adults also exhibit abnormal,
continuous production of islet cells (islet neogenesis), a
phenotype suggesting that specific regenerative responses
are activated in these mutant tissues after birth. Thus, mice
lacking pancreatic Prox1 function provide us with a valuable
animal model to study both, specific aspects of pancreas
development and homeostatic responses in the postnatal
pancreas.
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epithelial signaling during endodermal development. In
Fgf10 null pancreas, the embryonic progenitor population
fails to expand whereas ectopic FGF10 expression during
pancreagenesis force progenitor arrest and hyperplasia.
Using a conditional Fgf10 gain-of-function model, we find
that the arrested progenitor state is reversible, and that
terminal differentiation may resume upon cessation of
FGF10 production. However, the competence towards
individual pancreatic fates is dependent on gestational
time, revealing a temporal window where endocrine cells
may form coinciding with the pancreatic secondary transi-
tion occurring at E13.5–E15.5. We demonstrate that
maintenance of arrested state beyond this timepoint leads
to an irreversible loss of the endocrine, but not exocrine
lineage competence.
doi:10.1016/j.ydbio.2007.03.638Program/Abstract # 347
Function of Ctgf in islet development and beta cell
proliferation
Michelle A. Guney 1, Laura Crawford 1, Young Ah Oh 2,
Karen M. Lyons 3, Aris Economides 4, Maureen Gannon 2
1 Dept. of Mol. Phys. and Biophys., Vanderbilt Univ.,
Nashville, TN, USA
2 Dept. of Med., Vanderbilt Univ., Nashville, TN, USA
3 Dept. of Orthopaedic Surg., Univ. of California, Los Angeles,
CA, USA
4 Regeneron Pharm., Inc., Tarrytown, NY, USA
The individual factors necessary for normal pancreatic
islet morphogenesis are not well characterized. We have
found that connective tissue growth factor (CTGF) is
involved in islet morphogenesis and embryonic β cell
proliferation. CTGF is a secreted protein that modulates
several growth factor signaling pathways including TGF-β,
BMP, and Wnt. Although CTGF is essential for normal
skeletal development, its role in pancreas development has
not before been examined. Using a LacZ-tagged CTGF allele,
we show that CTGF is expressed highly in pancreatic ductal
epithelium and at lower levels in developing endocrine cells,
but becomes down-regulated in β cells soon after birth.
Pancreata from embryos lacking CTGF have increased
glucagon+ cell area and show defects in islet organization
and migration away from the ductal epithelium. Loss of
CTGF also results in a dramatic decrease in β cell
proliferation at late gestation. CTGF is re-expressed in
maternal islets during pregnancy, suggesting that it may
play a role in β cell proliferation under physiologically
stimulatory conditions. To determine the cellular source of
CTGF in the developing pancreas that is required for β cell
proliferation and islet morphogenesis, we have generated a
conditional allele of CTGF to allow for cell type-specific
gene inactivation. Using Cre-lox technology, we will examine
